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The air laden with the lubricant droplets flows out of 
the atomizer housing to a pair of nozzles in a coating 
chamber. The nozzles direct the air laden with the lubri 
cant droplets onto the surface of the recorded disc 
which passes between the nozzles. Excess lubricant 
which does not coat the disc is collected in the coating 
chamber and carried back to the atomizer housing. 

38 Claims, 7 Drawing Figures 
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METHOD AND APPARATUS FOR COATING 
RECORDED DISCS WITH A LUBRICANT 

BACKGROUND OF THE INVENTION 

There has been developed recently a high density 
recorded disc, i.e. a video disc, in which the recorded 
information is in the form of a surface relief pattern 
formed along a spiral path in the major surfaces of the 
disc. Preferably, the surface relief pattern is formed in a 
spiral groove in the major surfaces of the disc. The disc 
includes a very large number of the grooves per radial 
inch, about 10,000 per inch, with the groove being very 
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small, about 2.7 microns in width and on the order of 15 
4000 Angstroms in depth. The record is played with a 
stylus which has a very fine tip which rides in the 
groove. One form of such a stylus is shown in U.S. Pat. 
No. 4,162,510 to E. O. Kaizer, issued July 24, 1979, 
entitled “KEEL-TIPPED STYLUS FOR VIDEO 
DISC SYSTEMS". During play of the record, the 
record is rotated at a relatively high speed, about 450 
r.p.m. In order to reduce frictional forces and to pre 
vent wear of the stylus and/or the record, it is desirable 
to provide a layer of lubricant on the surface of the 
record. The lubricant should be uniformly coated over 
the entire surface of the record but should be thin, pref 
erably between 200 and 300 Angstroms in thickness, so 
that it does not interfere with the proper playback of the 
disc. 

Because of the viscosity of the lubricant, it has been 
found difficult to achieve the desired thin, uniform coat 
ing of the lubricant on the disc. One technique which 
has been developed is to apply the lubricant with hep 
tane as a carrier. The lubricant is mixed with heptane, 
about 0.3 part of lubricant to 100 parts of heptane. The 
mixture is then sprayed onto the surface of the disc by 
passing the disc under a series of oscillating nozzles 
which apply the mixture. After one side of the disc is 
coated, the disc is turned over to permit coating of the 
other side. Although this system satisfactorily applies a 
thin, uniform coating of lubricant on the surfaces of the 
disc, it has a number of disadvantages. The system re 
quires the use of large quantities of heptane, which is 
expensive. Also, the heptane system must be handled 
with great care since heptane is toxic, flammable and 
explosive. In addition, the lubrication efficiency, i.e. the 
amount of the source lubricant which actually finally 
coats the disc, is very low. Therefore, it would be desir 
able to have a lubricant coating system which applies a 
thin, uniform film of lubricant onto the disc without the 
use of an expensive carrier material, particularly with 
out heptane, and which has a high lubrication effi 
ciency. 

SUMMARY OF THE INVENTION 

A system for coating the surfaces of a disc with a thin 
film of a lubricant includes a chamber having a region 
which contains a supply of the lubricant. Streams of air 
are passed through the lubricant in the region causing 
the lubricant to atomize and form droplets. The droplets 
of the lubricant are supported in the chamber by the 
flow of air coming from the lubricant. The air carrying 
the droplets of lubricant flows to a nozzle which directs 
the droplets of lubricant against the surface of a disc 
which is moved past the nozzle. The system can be 
provided with a pair of nozzles between which the disc 
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2 
passes to permit coating both surfaces of the disc with 
the lubricant simultaneously. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic view of the system incorporat 
ing the present invention. 
FIG. 2 is a side view of the atomizing chamber. 
FIG. 3 is a sectional view taken along line 3-3 of 

FIG. 2. 
FIG. 4 is a side view of a nozzle utilized in the system 

of the present invention. 
FIG. 5 is a front elevational view of the nozzle. 
FIG. 6 is a sectional view taken along line 6-6 of 

FIG. 5. 
FIG. 7 is a sectional view taken along line 7-7 of 

FIG. 6. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring initially to FIG. 1, the coating system of 
the present invention is generally designated as 10. 
Coating system 10 includes a coating chamber 12 hav 
ing therein a pair of opposed coating nozzles 14, an 
atomizer 15 and a compressor 16. The atomizer 15 gen 
erates droplets of the lubricant which will flow through 
pipes 18 and 20 to the coating nozzles 14. The air com 
pressor 16 provides a flow of air through pipe 22 to the 
atomizer 15, which air generates the lubricant droplets 
and carries them to the nozzles 14. The inlet end of the 
air compressor 16 is connected by a pipe 24 to the coat 
ing chamber 12 so as to pick up any excess lubricant and 
feed it back to the atomizer 15. 

Referring to FIGS. 2 and 3, the atomizer 15 is a rect 
angular housing 25 having a base26 and side walls 28. A 
cover 30 is mounted on the side walls 28 to form an 
enclosed chamber within the atomizer housing 25. The 
cover 30 has an outlet opening 32 at its top. A pair of 
baffle plates 34 and 36 extend partially across the cover 
30 from opposite sides thereof to form a labyrinth pas 
sage between the bottom portion of the atomizer hous 
ing 25 and the outlet opening 32. On the base 26 is an 
aerator 38. As shown in FIG. 3, the aerator 38 includes 
a manifold pipe 40 extending along one wall 28 and a 
plurality of aerator pipes 42 extending from the mani 
fold pipe across the atomizer housing. Each of the aera 
tor pies 42 has a plurality of holes 44 therealong which 
face upwardly. The manifold pipe 40 has an inlet pipe 46 
which extends through a wall 28 of the atomizer hous 
ing and is connected to the pipe 22 from the air com 
pressor 16. 
Adjacent the atomizer housing 25 is a lubricant sup 

ply 48. The lubricant supply 48 includes a level control 
container 50 mounted on the support plate 52 on which 
the atomizer housing 25 is mounted. The level control 
container 50 has an opening 53 through one wall thereof 
which opens into a chamber 54 between the level con 
trol container 50 and the atomizer housing 25. The 
adjacent wall 28 of the atomizer housing 25 has an open 
ing 56 therethrough which also opens into the interme 
diate chamber 54. The opening 56 in the atomizer hous 
ing wall 28 is in alignment with the opening 53 in the 
level control container 50. The intermediate chamber 
54 is filled with a wire mesh 58. 
A cup-shaped reservoir support 60 is mounted above 

the level control container 50 by threaded supporting 
rods 62. The bottom ends of the support rods 62 extend 
into holes 64 in the outer wall of the level control con 
tainer 50. Nuts 66 are threaded around the support rods 
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62 and are seated on the top of the level control con 
tainer 50. By rotating the nut 66, the rods 62 can be 
moved up or down to adjust the position of the reser 
voir support 60 with respect to the level control con 
tainer 50. The reservoir support 60 has an opening 68 in 
its bottom. A reservoir bottle 70 is seated in the reser 
voir support 60 and has a neck 72 extending through the 
opening 68 in the bottom of the reservoir support 60. 
An outlet tube 74 extends from the end of the neck 72 
into the level control container 50. A tube 76 extends 
between the interior of the atomizer housing 25, prefer 
ably adjacent the outlet opening 32, and the interior of 
the level control container 50 so that the pressure in the 
top portion of the level control container 50 is the same 
as that in the atomizer housing 25. 
The coating chamber 12 is an enclosed chamber hav 

ing side walls 77, end walls 78, a bottom 80 and a top 
(not shown). The end walls 78 have aligned openings 82 
therethrough through which a record 84 can pass into 
and out of the coating chamber 12 in a vertical upright 
position. The coating chamber 12 may be provided with 
any suitable means, such as an endless belt or chain 
mechanism, for carrying records 84 through the cham 
ber 12 in a continuous manner. The pipe 24 between the 
coating chamber 12 and the air compressor 16 extends 
from the bottom 80 of the coating chamber 12. 

Referring to FIGS. 4–7, each of the coating nozzles 
14 includes a pair of frusto-conical side plates 86 extend 
ing from a square end plate 88. The narrow ends of the 
side plates 86 are secured to opposite side edges of the 
end plate 88. Secured between the top and bottom edges 
at the side plates 86 are conical top and bottom plates 90 
and 92. The wide end edges of the top and bottom plates 
90 and 92 are secured to the other opposed edges of the 
end plate 88. The narrow ends of the top and bottom 
plates 90 and 92 are at the free ends of the side plates 86 
and space the free ends of the side plates 86 slightly 
apart to form a narrow discharge opening 94 between 
the side plates 86. The length of the discharge opening 
94 is at least equal to the diameter of the disc to be 
coated. For a 12 inch disc, the width of the discharge 
opening 94 is preferably about 0.070 inch at its ends and 
0.040 inch at its center. 
An adjustment strip 96 extends along the outer sur 

face of each side plate 86 adjacent the free front edge 
thereof. The ends of each adjustment strip are fixedly 
secured to its respective side plate 86, such as by screws 
98. An adjustment bolt 100 is threaded through the 
adjustment strip 96 midway between its ends and en 
gages the outer surface of the side plate 86. By thread 
ing the bolts 100 against the side plates 86, the side 
plates can be moved toward each other so as to adjust 
the width of the center portion of the discharge opening 
94. 
An inlet tube 102 extends through and is secured to 

the end plate 88. The inlet tube 102 has a pair of mount 
ing flanges 104 projecting radially therefrom by which 
the nozzle 14 can be mounted in the coating chamber 
12. A pair of deflection plates 106 are secured across the 
inlet tube 102 and extend into the space between the side 
plates 86. The deflection plates 106 curve away from 
each other toward the top and bottom plates 90 and 92, 
respectively. The width of the deflection plates 106 is 
less than the spacing between the side plates 86. 
The coating nozzles 14 are mounted in the coating 

chamber 12 with the free ends of the nozzles being 
spaced apart a distance slightly greater than the thick 
ness of the recorded disc to be coated. For example, for 
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4 
a disc of a thickness of 0.050 inch (1.27 mm), each of the 
nozzles should be spaced a distance of about 0.125 inch 
(3 mm) from the disc surface. Each of the pipes 20 is 
connected to the inlet tube 102 of a separate one of the 
nozzles 14. A restrictor valve 108 is in each of the pipes 
20 to permit balancing the flow of the lubricant droplets 
from the pipe 18 to the nozzles 14. 
A bypass pipe 110 is provided around the compressor 

16 between the pipe 24 and the pipe 22. A restrictor 
valve 112 is provided in the pipe 110. A pressure gauge 
114 is provided in the pipe 22 to indicate the pressure of 
the air at the inlet to the atomizer 15. 

In the operation of the lubricating system 10, a reser 
voir bottle 70 containing the lubricant is placed in the 
reservoir support 60 with the neck 72 of the reservoir 
bottle 70 extending through the opening 68 in the bot 
tom of the reservoir support 60 and the outlet tube 74 
extending into the level control container 50. The lubri 
cant will flow into the level control container 50 and 
into the bottom of the atomizer housing 15 through the 
opening 53, the intermediate chamber 54 and the open 
ing 56. The level of the lubricant in the atomizer hous 
ing 25 is determined by the level of the lubricant in the 
level control chamber 50. The height of the reservoir 
bottle 70 over the level control chamber 50 determines 
the level of the lubricant in the level control chamber 
50. Thus, by rotating the nuts 66, the level of the lubri 
cant in the atomizer housing 25 can be adjusted to that 
desired. The level of the lubricant in the atomizer hous 
ing 25 should be such that the lubricant covers and is 
slightly higher than the aerator pipes 42. A level of the 
lubricant such that it is a distance of 0.100 inch (2.5 mm) 
above the aerator pipes 42 has been found to be satisfac 
tory. The wire mesh 58 in the intermediate chamber 54 
prevents air bubbles from flowing from the atomizer 
housing 25 to the level control chamber 50. Such bub 
bles could get into the reservoir bottle 70 so as to 
change the pressure therein and thereby adversely af 
fect the level of the lubricant. 
The air compressor 16 is turned on to cause a flow of 

air into the lubricant through the aerator pipes 42. The 
flow and pressure of the air is such that the air through 
the lubricant causes the lubricant to be blown into the 
air in the atomizer chamber 15. This forms fine droplets 
of the lubricant which vary in size from 0.5 to 100 mi 
crons. These fine droplets are carried by the air flowing 
from the lubricant upwardly through the atomizer 
housing 15 to the outlet opening 32. The air carrying 
the lubricant droplets must flow around the baffles 34 
and 36 to reach the outlet opening 32. The baffles 34 and 
36 cause the larger droplets of lubricant to drop back 
into the lubricant in the bottom of the atomizer housing 
15. 
The smaller droplets of lubricant are carried by the 

air through the pipe 18 and pipes 20 to the nozzles 14. 
As the lubricant carrying air passes into the nozzles 14, 
the deflection plates 106 distribute the lubricant across 
the entire length of the discharge opening 94. As a 
record disc passes between the nozzles 14, the lubricant 
is directed against the surfaces of the record 84 to apply 
a thin uniform coating of the lubricant on the surfaces of 
the record. - 

Excess lubricant which does not coat the disc drops 
to the bottom of the coating chamber 12 and is drawn 
into the pipe 24 to the air compressor 16 and then back 
to the atomizing housing 25. The bypass pipe 110 and 
restrictor valve 112 is used to control the pressure of the 
air passing from the air compressor 16 to the atomizer 
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housing 25. This pressure is indicated by the pressure 
gauge 114. 
The thickness of the coating applied to the disc is 

affected by the size of the lubricant droplets, the air 
speed, the velocity of the record passing the nozzles 14, 
the number and size of the holes in the aerator pipes 42 
and the height of the lubricant in the atomizer 15. It has 
been found that lubricant droplets of a size of 2 to 15 
microns will achieve the desired thickness of 250-300 
Angstroms of lubricant layer on the record. Smaller 
droplets will not adhere to the disc because of insuffi 
cient mass and velocity. Although the lubricant drop 
lets themselves are larger than the desired thickness of 
the film achieved on the disc, the droplets apparently 
spaced out enough after impinging on the disc to 
achieve the desired thin film. This size droplets was 
achieved in an atomizing housing which is about 12 
inches square, using five aerator pipes 42, each having 
about 17 holes therein of a diameter of about 0.025 inch 
(0.6 mm). The air flow from the compressor 16 was 
about 53 cubic feet per minute (0.16 cubic meters/min) 
at a pressure of about 3 psig (0.25 kg/cm2). Although 
the air reaching the nozzles may contain some lubricant 
droplets of a size greater than 15 microns, the major 
portion of the lubricant droplets are no greater than 15 
microns in size. I have found that varying the air supply 
will vary the number of droplets produced with an 
increase in the air supply increasing the droplets pro 
duced and a decrease in the air supply decreasing the 
droplets produced. Increasing the level of the lubricant 
in the atomizer chamber will reduce the number of 
droplets produced but will also reduce the size of the 
droplets. Decreasing the level of the lubricant will pro 
duce larger numbers of the droplets but the droplet size 
will increase rapidly when approaching a height of 0.05 
inch (1.27 mm) over the aerator pipes. 
What is claimed is: 
1. A method of coating a surface of a disc with a film 

of lubricant comprising the steps of: 
providing in a chamber a supply of lubricant of a 
volume less than the volume of the chamber so that 
the surface of the lubricant supply is unrestrained, 

passing streams of air through the lubricant to form a 
point slightly below the surface of the lubricant 
supply so as to create droplets of the lubricant 
supported in the air above the supply, 

feeding additional lubricant to the chamber so as to 
maintain the level of the lubricant supply in the 
chamber at a substantially constant amount above 
the point that the air streams are formed, 

carrying the air laden with the lubricant droplets to a 
nozzle, and 

directing the air laden with the lubricant droplets 
against the surface of a disc so that the droplets 
impinge on and coat the surface of the disc. 

2. A method in accordance with claim 1 in which the 
flow of the air through the lubricant supply and the 
depth of the lubricant supply through which the air 
passes is such as to create lubricant droplets of a size 
between 0.5 and 100 microns. 

3. A method in accordance with claim 2 in which the 
air flow is at a velocity of about 53 cubic feet per minute 
and a pressure of about 3 psig and the depth of the 
lubricant through which the air passes is about 0.100 
inch. 

4. A method in accordance with claim 3 in which the 
air is passed through the lubricant by placing in the 
lubricant a pipe having a plurality of small holes therein 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
and flowing the air through the pipes and out of the 
holes. 

5. A method in accordance with claim 2 in which the 
air laden with the lubricant droplets is directed around 
a labyrinth passage formed by baffles so that the larger 
droplets contact the baffles and fall back in the supply. 

6. A method in accordance with claim 5 in which the 
size of a majority of the lubricant droplets directed 
against the surface of the disc is no greater than about 15 
microns. 

7. A method in accordance with claim 1 including 
directing the air laden with the lubricant droplets 
against both surfaces of the disc so as to simultaneously 
coat both surfaces with the lubricant. 

8. Apparatus for coating the surface of a disc with a 
thin film of a lubricant comprising: 

a chamber having a region adapted to contain a sup 
ply of lubricant which is smaller in volume than the 
volume of the chamber so that the surface of the 
supply of lubricant is unrestrained, 

at least one aerator pipe extending through said re 
gion of the chamber slightly below the level of the 
supply lubricant, said pipe having a plurality of 
spaced holes therethrough, 

means for feeding air to said aerator pipe so as to 
provide streams of air through the lubricant above 
the aerator pipe to atomize the lubricant and form 
droplets of lubricant in said chamber, 

means for supplying lubricant to said region of the 
chamber and for maintaining the level of the lubri 
cant above the aerator pipe, 

a nozzle for directing a stream of the lubricant drop 
lets onto the surface of a disc, and 

means for carrying a flow of the lubricant droplets 
from said chamber to said nozzle. 

9. Apparatus in accordance with claim 8 in which the 
aerator pipe comprises a plurality of spaced, substan 
tially parallel aerator pipes each having a plurality of 
holes therethrough. 

10. Apparatus in accordance with claim 9 in which 
the means for feeding air to the aerator pipes includes a 
manifold pipe having an inlet pipe connected thereto 
and the aerator pipes extend from the manifold pipe. 

11. Apparatus in accordance with claim 10 in which 
the chamber is in a housing having side walls, a bottom 
and a cover, the cover having an air outlet opening 
through which the lubricant droplets can flow out of 
the housing, and the manifold pipe and aerator pipes are 
at the bottom of the housing. 

12. Apparatus in accordance with claim 11 including 
a plurality of baffle plates extending in opposite direc 
tions across the housing to form a labyrinth passage for 
the flow of the lubricant droplets to the outlet opening. 

13. Apparatus in accordance with claim 11 including 
reservoir means for supplying lubricant to the bottom 
region of the housing. 

14. Apparatus in accordance with claim 13 including 
an air compressor connected to the inlet pipe of the 
manifold for supplying air to the aerator pipe. 

15. Apparatus in accordance with claim 13 in which 
the lubricant level control means includes a container 
mounted adjacent the housing and an opening between 
the container and the housing whereby lubricant can 
flow from the container into the bottom of the housing, 
and the reservoir means includes a bottle having an 
outlet tube extending therefrom, said bottle being 
mounted above the container with the end of the outlet 
tube extending into the container. 
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16. Apparatus in accordance with claim 15 in which 
there is an intermediate chamber between the level 
control container and the housing through which the 
opening between the level control chamber and the 
housing passes and a wire mesh is in the intermediate 
chamber and extends across the opening. 

17. Apparatus in accordance with claim 15 in which 
a cup-shaped reservoir support having an opening 
through the bottom thereof is supported above the level 
control container and the reservoir bottle is seated in 
the support and extends through the opening in the 
Support. 

18. Apparatus in accordance with claim 17 in which 
the reservoir support is mounted on the level control 
chamber by means which permits adjustment of the 
height of the support above the container. 

19. Apparatus in accordance with claim 8 in which 
the means for feeding air to the aerator pipe includes an 
air compressor. 

20. Apparatus in accordance with claim 19 in which 
the nozzle is in a coating chamber and the inlet of the air 
compressor is connected to the coating chamber to 
withdraw excess lubricant from the coating chamber. 

21. Apparatus in accordance with claim. 20 in which 
the coating chamber has at least one opening there 
through through which a disc can pass to be presented 
to the nozzle. 

22. Apparatus in accordance with claim 21 in which 
there are two nozzles in the coating chamber having 
discharge openings which are in spaced opposed rela 
tion, the disc is adapted to pass between the nozzles and 
means is provided for carrying the flow of the lubricant 
droplets to both nozzles simultaneously to permit coat 
ing both sides of the disc simultaneously. 

23. Apparatus in accordance with claim 22 in which 
the coating chamber has a pair of openings there 
through to permit the disc to enter and leave the cham 
ber. 

24. Apparatus in accordance with claim 8 in which 
the nozzle includes a pair of frusto-conical side plates. 
connected together by top and bottom plates so that the 
longer ends of the side plates are in closely spaced rela 
tion to form a narrow discharge opening and an inlet 
opening into the nozzle at the short end of the side 
plates. 

25. Apparatus in accordance with claim 24 in which 
the shorter ends of the side plates are spaced apart a 
distance greater than the spacing between the longer 
ends. 

26. Apparatus in accordance with claim 25 in which 
the inlet opening includes an inlet tube extending into 
the nozzle and a pair of deflector plates are mounted 
across the inlet tube and extend into the space between 
the side plates, said deflector plates curving away from 
each other toward the top and bottom plates. 

27. Apparatus in accordance with claim 26 including 
means for adjusting the spacing between the side plates 
at the longer ends so as to adjust the width of the dis 
charge opening. : 

28. Apparatus in accordance with claim 27 in which 
the spacing adjusting means includes an adjustment 
strip extending along the outer surface of each of the 
side plates adjacent the longer ends, said adjustment 
strips being secured in their ends to their respective side 
plates, and a bolt threaded through each of the adjust 
ment strips between its ends and engaging their respec 
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tive sidewall for adjusting the spacing between the side 
walls. 

29. An atomizer for forming droplets of a lubricant 
comprising: - 

a chamber having a region adapted to contain a Sup 
ply of lubricant which is smaller in volume than the 
volume of the chamber so that the surface of the 
supply of lubricant is unrestrained, 

at least one aerator pipe extending through said re 
gion of the chamber slightly below the level of the 
supply lubricant, said pipe having a plurality of 
spaced holes therethrough, r 

means for feeding air to said aerator pipe so as to 
provide streams of air through the lubricant above 
the aerator pipe to atomize the lubricant and form 
droplets of lubricant in said chamber, and 

means for supplying lubricant to said region of the 
chamber and for maintaining the level of the lubri 
cant above the aerator pipe. 

30. An atomizer in accordance with claim 29 in which 
the aerator pipe comprises a plurality of spaced, sub 
stantially parallel aerator pipes each having a plurality 
of holes therethrough. • . 

31. An atomizer in accordance with claim 30 in which 
the means for feeding air to the aerator pipes includes a 
manifold pipe having an inlet pipe connected thereto 
and the aerator pipes extend from the manifold pipe. 

32. An atomizer in accordance with claim 31 in which 
the chamber is in a housing having side walls, a bottom 
and a cover, the cover having the outlet opening there 
through, and the manifold pipe and aerator pipes are at 
the bottom of the housing. 

33. An atomizer in accordance with claim 32 includ 
ing a plurality of baffle plates extending in opposite 
directions across the housing to form a labyrinth pas 
sage for the flow of the lubricant droplets to the outlet 
opening. 

34. An atomizer in accordance with claim 32 includ 
ing reservoir means for supplying lubricant to the bot 
tom region of the housing. 

35. An atomizer in accordance with claim 34 in which 
the lubricant level control means includes a first con 
tainer mounted adjacent the housing and an opening 
between the first container and the housing whereby 
lubricant can flow from the first container into the bot 
tom of the housing, and the reservoir means includes a 
second container having an outlet tube extending there 
from, said second container being mounted above the 
first container with the end of the outlet tube extending 
into the first container. 

36. An atomizer in accordance with claim 35 in which 
there is an intermediate chamber between the level 
control container and the housing through which the 
opening between the level control chamber and the 
housing passes and a wire mesh is in the intermediate 
chamber and extends across the opening. 

37. An atomizer in accordance with claim 35 in which 
a cup-shaped reservoir support having an opening 
through the bottom thereof is supported above the level 
control container and the second container is seated in 
the support and extends through the opening in the 
support. 

38. An atomizer in accordance with claim 37, in 
which the reservoir support is mounted on the level 
control chamber by means which permits adjustment of 
the height of the support above the first container. 
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